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Two group?* of ten pairs of Ss, a task learning (TL) group and an interpersonal 
learning (1PL) group, were trained for 60 trials to predict a numerical criterion 
(V) on the basis of two numerical cues (X^ and X ^) . For the TL group, pairs of 

Ss were trained to use the same cue according to the same rule. For half the 
Ss In the TL group, X^ was linearly related to Y* For the other half, X 1 was 

a nonlinear cue. In the IPL groun, pairs of Ss were differentially trained. 

One S was trained to u?e as a linear oie, and one S was trained to use 

as a nonlinear cue. After individual training, two Ss were brought together to 
work for 60 trials on a third two-cue task composed of one linear and one nonlinear 
cue, toth equally valid. Results showed the IPL group adapted significantly 
better to the C3sk due to the linear Ss' inability to learn to use the nonlinear 
cue on the basis of task learning alone* 
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Task Learning, Interpersonal Learning 
and Cognitive Complexity 

Abstract 

Two groups of ten pairs of Ss, a task learning (TL) group and an 
interpersonal learning (IPL) group, were trained for 60 trials to predict 
a numerical criterion (Y) on the basis of two numerical cues (X^ and 
For the TL group, pairs of Ss were trained to uso the same cue according 
to the same rule. For half the Ss in the TL group, was linearly related 
to Y. For the other half, X^ was a nonlinear cue. In the IPL group, 
pairs of Ss were differentially trained. One S was trained to use X^ as 
a linear cu«, and one $_ was trained to use X^ fs a nonlinear cue. After 
individual •’raining, v vo Ss were brought together to work for 60 trials 
on a third two-cue task composed of one linear nnd one nonlinear cue, 
both equally valid. Results showed the IPL group adapted significantly 
better to the task due to the linear Ss\ inability to learn to use the 
nonlinear cue on the basis of task learning alone. 
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INTRODUCTION 

All human learning consists of certain changes in the re- 
lations between a person and his environment. These changes can 
be as simple and individual as an eyeblink or as complex and 
interpersonal as 'falling in love 1 . Both general types of human 
learning, individual and interpersonal, ore, of course, essential to 
human existence and normally not independent. The scientific study 
of human learning, however, has concentrated almost exclusively on 
individual learning (see: Melton, 1964), to the neglect of interpersonal 
learning. The study of interpersonal learning has been ignored not 
because interpersonal learning is any less important than individual 
learning, but because it is more complex; theoretically and method- 
ologically interpersonal learnirg is more difficult to handle than 
individual learning. Recently, however, some preliminary efforts 
toward an understanding of interpersona) learning have been taken; 
a new methodology and research paradigm have been developed, and 
empirical studies are underway. The present paper reports one such 
study of interpersonal learning. The Introduction to that study 
* consists of twe parts. First, the nature of the study of interpersonal 
learning is discussed. Second, interpersonal learning is contrasted 
with task learning and the study of the effects of cognitive complexity 
on these two types of learning is considered. 
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The Study of Interpersona] Learni ng 

Interpersonal learning (as studied here) is the process whereby 
one person learns from another person information about an environ- 
mental task common to both. The study of interpersonal learning, then, 
includes the investigation of (at least) three interacting systems — 
two subjects and their common environment. An experimental paradigm 
for the study of interpersonal learning must thus provide methods 
for the measurement uf changes in and among these three systems. Such 
an experimental paradigm, the lens model paradigm, has recently been 
described by Earle and Miller (1969). Based on the theoretical and 
methodological ideas of Egon Brutisvik (1952, 1956) and on the extensions 
of Brunswik's work by Hammond and his associates (Hammond, 1965; 

Hammond, Wilkcns 6 Todd, 1966; Hammond 6 Summers, 1965; Hammond, 

Hursch & Todd, 1964; Peterson, Hammond, & Summers, 1965; Summers & 
Hatnmond, 1966; Todd & Hammond, 1965) the lens model paradigm for 
the study of interpersonal learning provides detailed quantitative 
descriptions of the two subjects and their common environment prior 
to and during interpersonal learning. Eoth of thesa stages of 
investigation are briefly discussed below. 

The lens model paradigm for the study of interpersonal learning 
Is presented graphically in Figure 1* The two subjects, S^ & S^, 
are individually trained on different two-cue probabilistic learning 
tasks. is trained on a tfsk in which cue X^ is highly correlated 
with che criterion, Y, and cue is uncorrolated with Y. on 

the other hand, is trained on a task in which cue X^ is highly 
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correlated with the criterion, Y, and cue is uncorrelated with Y. 

S ^ and are trained equally veil on their different tasks. 

The Joint task (common environment) is formed of elements from 
both training tasks — i.e., cues and The joint task differs 

from each of the individual tasks, however, in that X^ and X^ are 
equally and moderately correlated with Y. and S£ thus bring to 
the Joint task equally valid information concerning the use of one 
of the task cues. Each subject must then learn from the other subject 
(and from the task) the importance of the tnsk cue which he had been 
trained to ignore and the other subject had been trained to u9e. 

In addition to learning to pay attention to another task cue, each 
subject may have to learn a new rule (function form) relating chat 
cue to the criterion. Rule learning would occur if is related to 
Y according to a different rule from that relating to Y. Whether 
cue learning, rule learning or complete learning (see: Summers, 

1967, 1969) is required for adaptation by S- and S„ to the Joint task, 
information can be obtained both from the other subject and from the 
ta;k. These two types of learning — interpersonal learning (from 
the other subject) and task learning (from the task feedback) — occur 
concurrently and are indicated by the same measures — the cue 
dependencies, achievement correlations and other parameters of the 
lens model. These measures will be discussed in detail in the methods 
section. 

Two studies using thv general lens model framework described 
above have recently been reported. The first of these, Killer & 
Hammond (1969), Investigated the effects of two independent variables 
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on interpersonal learning: (1) differences in the complexity of the 

cognitive systems of the learner and the person learned from, and 
(2) variations in the explanatory context in which these differences 
were communicated. Two levels of cognitive complexity were used: 

(1) Simpl e: A subject was trained to depend heavily on a cue related 

to the criterion by a rule with a positive linear form, (2) Complex : 

j 

A subject was trained to depend heavily on a cue related by' a rule 
with an inverted U-shaped form. Six levels of explanatory context 

■r 

were used: (1) Individual subjects with no feedback from the task; 

(2) Individual subjects with outcome feedback; (3) Indivi lual subjects 

i 

with outcome feedback and with the judgment of another, oppositely 
trained subject; (4) As in (3), but with both subjects present and 

with free discussion between them; (5) As in (4), but also with 

| 

cue-dependency information; and (6) As in (5), but with discussion 
focused on cue-dependencies. 

The results of the Miller & Hammond paper were these: Cognitively 

simple (linear) subjects adapted to the joint task in explanatory 

| 

context conditions #5, & tf6, but not in conditions ff3 t #2 or #3. 

Cognitively complex (nonlinear) subjects, on the other hrnd, shoved 

\ 

adaptation to the joint task starting with condition C2, The cog- 

t 

nitively complex subjects, in other words, learned to us< the newly 
important cue (the cue they weren't trained on) and the i ewly important 
rule (positive linear relation) on the basis of task lea ning 
alone; the addition of linearly trained subjects to the explanatory 

f 

context (Condition did not significantly improve the performance 
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of the complex subjects* ^e cognitively simple subjects did not 
learn to use the newly important cue and the newly important rule 
(inverted U-shaped relation) until the .addition of nonlinearly 
trained subjects to the explanatory context (Condition 04); simple 
(linear) subjects required interpersonal learning in order to adapt 
to the joint task. In sum, Miller & Hr.mmond showed that in a joint 
task including both a simple (linear) find a complex (nonlinear) 
rule, subjects trained to use the complex rule could adapt to the 
joint task (learn to use the simple rule) on the basis of task learning 
alone, whereas subjects trained to use the simple rule could adapt 
to the joint task (learn to use the complex rule) only with the aid 
of information learned from subjects trained to use the complex 
rule: cognitive complexity affects interpersonal learning. 

A result related to those described above w.is also reported 
by Miller & Hammond: In those groups :ln which simple linear subjects 

were paired with complex nonlinear subjects (Conditions #4, 05, 06), 
the complex subjects generally adapted better to the joint task than 
did the simple subjects (No difference in 04, better in 05 6 06). 

But it was reported above that the complex subjects successfully 
adapted to the task in all conditions except 01, whereas the simple 
subjects successfully adapted to the lask only when they were paired 
with complex subjects (04, 05, 06). The simple subjects therefore 
benefited more from the interpersonal interaction than did the complex 
subjects: Although the complex subjects adapted better to the task, 
the simple subjects learned more from the complex subjects than 
•ice ve rsa . 
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The second lens model study of interi ersonal learning was 
conducted by Earle & Miller (1969). Carrying a step further the 
finding of Miller & Hammond that cognitive complexity affects inter-' 
personal learning, Earle & Miller investigated interpersonal learning 
in pairs of subjects trained to use the 19 combinations of 4 different 
cue-criterion function forms (rules). The four rules were these: 

(L) positive linear; (2) negative linear; (3) U-shaped; (4) inverted 
U-shaped. Ion experiments were run, with 10 pairs of subjects in 
each experiment — a total of 200 subjects. A typical experiment, 
far example (Exp. # 1), involved pail- of subjects the members of which 
were trained to depend on different cues; both cues, however, were 
related to the criterion by identical positive linear rules. The joint 
task for these subjects was composed of the two positive linear 
ejes on which they were trained. Other experiments involved pairs 
of subjects one member of which vras traired on a positive linear 
cue and the other on a negative linear ci e (Exp. #2) , or pairs of 
subjects both members of which were trailed on negative linear cues 
(Exp. 03), and so on for the 10 combinations of the 4 function forms. 
Ihe purpose of the 10 experiments was to investigate the effects of 
differential cognitive complexity .n the adaptation by subjects to 
rn interpersonal learning task. 

The primary finding by Earle & Millar was that differences in 
cognitive complexity affected the task adaptation within pairs 
composed of a simple subject (trained to use a linear rule) and o 
:omplex subject (trained to use a nonlinear rule) (Exps. 07, 08, 09, 
P10) : The complex nonlinear subjects adapted better to the joint 
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interpersonal learning task than did the simple linear subjects. 

Other results indicated that simple linear subjects who were paired 
with other linear subjects (Exps, //l, #2, #3) showed as much task 
adaptation as complex nonlinear subjects paired with other nonlinear 
subjects (Exps. #4, #5, #6), Further, there ware no differences in 
the interpersonal learning task adaptation of positive vs. negative 
linear subjects or U-shapcd vs, inverted U-shaped subjects. 

The results of the Earle & Miller study arc ambiguous concerning 
the effects of cognitive complexity on interpersonal learning: In 

pairs composed of one complex and one simple subject the complex 
subject adapts better to the task than does the simple subject. But 
is this result due to superior interpersonal learning on the part of 
the complex subject — or is it due to superior task learning? Docs 
the nonlinear subject learn to use the linear rule through commusii- 
cation with the linear subject, or simply through 'communication 1 
(feedback) from the task? The results of the Miller & Hammond study 
suggest tnat the nonlinear subject would have adapted as well to the 
interpersonal learning task with or without communication from the 
linear subject. In other words, task learning alone is probably 
sufficient to account for the superior performance of the nonlinear 
subjects over the linear subjects. Miller & Hammond^s results suggest 
further that the linear subjects would not have adapted as well as 
they did to the interpersonal learning task if they had not had 
communication with the nonlinear subjects: Interpersonal learning 

and task learning arc probably both necessary to account for the 
performance of the linear subjects. The results of the Earle 6 
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Miller study, in sum, seem to indicate that, while the nonlinear 
subjects when paired with linear subjects show superior task 
adaptation, the linear subjects in these pairs probably show superior 
interpersonal learning. This conclusion is similar to that arrived at 
by Miller & HamMond . 

The key distinction here is the one stated at the beginning of 
this paper — between individua l (ta sk) learning and interperson al 
l earnin g. In the Miller & Hammond study this distinction was inherent 
in the design — subjects who worked individually on the t* jk were 
compared with subjects who paired with other differently trained 
subjects. Earle & Miller, however, did not control for task learning. 
The authors showed that cognitive complexity does indeed affect task 
adaptation, but they foiled to indicate what part of that task 
adaptation was due to information learned from the other subject; 
they did not shovr the effects of cognitive complexity on interpersonal 
learning, per se . 

The effects of differential cognitive complexity on the interper- 
sonal learning between two persons is clearly an important problem, 
a first step toward an understanding of the process of interpersonal 
learning. The studies by Miller & Hfimmond and Earle & Miller have 
demonstrated soma of the effects of cognitive complexity on individual 
and interpersonal learning and they have shown that the lens model 
paradigm is adequate to the requirements of the study of Interpersonal 
learning. The purpose of the present study is to use the lens model 
paradigm toward two end? in the study of dyadic interactions: (1) 
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To clearly separate dyadic task learning (learning together) from 
ciy&dlc interpersonal learning and to investigate the effects of 
cognitive complexity on both types of learning, (2) To determine 
what information is learned by one person from another person in 
relation to a particular interpersonal interaction task. A discussion 
of the three important concepts used in this study — task learning, 
incerpf rsonal learning and cognitive complexity — is given below. 

Task Lea m i ng, Interpersonal Learning and Cognit i ve C o mplex ity 
Task Learning 

Task learning consists of certain changes in the relations 
between a person (or group of persons) and the environment, that 
are brought about through the communication of information from the 
environment to each person. Task learning, then includes the ordinary 
individual learning so well studied by psychologists, where a subject’s 
responses to a task environment change over trials as a function of 
the feedback (information) provided by the task environment. Also 
included in task learning, however, are changes in the relations 
between members of n group and the common environment they share, if 
these changes result from coirdiunication of information from the 
environment (as opposed to communication cf information among the 
members of the group). This multiperson interactive form of task 
learning car be called learnin g together since the members of a 
group are free to communicate but initially have nothing useful to 
say to one another — all useful information copies from the task. 

A typical learning together situation would be one in -*hich two 
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persons, for example, are faced with a common problem about which 
neither of them knows anything* or about which they have the same 
knowledge. In other words, prior to the learning together process, 
the relations of the two persons to the problem are identical — 
neither person initially has anything to learn from the other. As 
the two persons interact with the problem, their relations with the 
problem change; these changes are a result of feedback of one sort 
or another from thei problem. Both persons learn about the problem 
as a result of information supplied by either of them to the other. 

This is the distinction between task learning ( learning together ) 
and inte rp ersona l which is central to the study reported 

it* this paper. 

Interperso n al L ear ning 

Interpersonal learning has been defined above as the process 
whereby one person learns from another person information about an 
environmental task common to both. In order for interpersonal learning 
to occur the relations between each of at least two persons and their 
common task must initially be different — each person must possess 
useful information which can be learned by the other person. During 
their interpersonal interaction the information possessed by these 
cognitively different persons is exchanged in the process of inter- 
personal learning. A typical interpersonal learning situation would 
be one In which two persons are faced with a cormon problem about 
which they hove different partially valid beliefs. Since both persons 
are initially partially correct for different reasons, the exchange 
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of Information through interpersonal learning will increase their 
overall knowledge of the problem. This increase in knowledge about 
the task is not due solely to interpersonal learning, however — 
task learning (as discussed above) also occurs in the interpersonal 
interaction process. The problem in assessing the degree of inter- 
personal learning in an interaction situation is thus dependent on 
proper control of the degree of task learning. The control used in 
the present study consisted of pairs of subjects which could learn 
from the task, but not from each other. The task adaptation of 
these 'task learning pairs' was compared with that of 'interpersonal 
learning pairs' who could learn from both the task a*.d trom each 
other. 

C ognitive Complexi ty 

Cognitive complexity, as investigated in the present study, 
refers to the complexity of the policy which the individual subject 
brings to the interpersonal interaction situation. Within the lens 
model paradigm there are two main types of cognitive complexity. 

First, there is the number of cues used: In general, the larger the 

number of cues used by a subject, the more cognitively complex he 
is. Second, there is the form of the rule used by the subject to 
* relate each of the cues to the criterion: The; more nonlinear the rule 

used by the subject is, the more cognitively complex he is. 

The first type of complexity, number of cues, has been 
investigated in individual multiple-cue prediction tasks (Uhl, 1963) 
and An changes of multiple cue tasks (Summers, Taliaferro & Fletcher, 
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1969); the effects of differences in the number of cues used in a 
dyadic interaction situation have not, however, been studied. The 
second type of complexity, rule nonlinearity (cognitive function form), 
has been studied in both individual (Hammond & Summers, 1965; Summers & 
Hammond, 1966; Summers, 1967; Summers, Taliaferro & Fletcher, 1969) 
and interactive (Miller & Hammond, 1969; Earle & Miller, 1969) 
situations. The results of the studies of the effects of cognitive 
complexity (linearity-nonlinearity) on interpersonal interaction have 
been reviewed above, and the limitations of those studies have been 
noted. In the present study, the effects of the second type of 
cognitive complexity, rule nonlinearity, arc investigated in both task 
learning and interpersonal learning situations in order to assess 
the effects of differential cognitive complexity on interpersonal 
learning per se. Before detailing the method used in the study of 
interpersonal learning, the requirements which the method must satisfy 
arc first considered. 

Requirements of Met hod 

The above discussions of task learning, interpersonal learning, 
and cognitive complexity argue that the study of the effects of 
cognitive complexity on interpersonal learning requires two sub- 
studies: (1) The effects of cognitive complexity on task learning; 

(2) The effects of cognitive complexity on task learning combined 
with interpersonal learning, A comparison of these two groups should 
reveal the effects of cognitive complexity on interpersonal learning. 
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Dyadic task learning has been termed learning together because 
both subjects initially learn exclusively from the task rather than 
from one another. The methoi for studying task learning, then, must 
provide two subjects who are initially identica lly related to the 
interaction task. As part of these identical relations f the two 
subjects must be cognitively equally comples* Furthermore, pairs 
of subjects differing in cognitive complexity (i.e., simple pairs 
vs. complex pairs) must be provided in order to assess the effects 
of that variable on task learning. 

In order to provide two subjects identically related to an 
admittedly 'unnatural 1 laboratory task, a training procedure is 
necessary. The elements (cues) of the two subjects* past environments 
(training tasks) must be the same. In other words, they must simply 
be trained on the same task. Differential cognitive complexity could 
be introduced by having some pairs train on a nonlinear task (one 
nonlinear cue and one random cue) and others train on a linear task 
(one linear cue and one random cue). The interaction task would 
consist, then, of one linear cue and one nonlinear cue: The linear 

subjects would have to learn together from the task how to use the 
nonlinear rule, while the nonlinear subjects would hove to learn 
together from the task how to use t?ic linear rule. Thus a two-stage 
training and interaction procedure is appropriate to the study of 
task learning. The method must provide quantitative measures of 
the changes In relations between the two subjects and the two tasks. 

When interpersonal learning is combined with task learning in 
dyads > the two subjects can learn from both the task and each other. 
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The method for studying interpersonal learning combined with task 
learning, then, must provide two subjects who are initially differen- 
tiall y related to the interaction task* As part of these differing 
relations, the two subjects must be differentially cognitively complex, 
in order that the affects of that variable on interpersonal learning 
can be assessed. 

The same two-stage training and interaction procedure that is 
appropriate to the study of dyadic task learning is appropriate to 
the study of interpersonal learning combined with task learning* 

In the present case, however, tie elementc (cues) of the tvo subjects' 
past environments (training tasks) must be different rather than the 
same. The tvo subjects must ho trained on different tasks, Differ- 
ential cognitive complexity is introduced by having one subject of 
a pair train on a nonlinear task while the other subject trnirts on a 
linear task. The interaction tack would be identical to that used 
in task learning — one linear cue and one nonlinear cue: The linear 

subjects would have to learn from the task and from their nonlinear 
partners how to use the nonlinear cue; conversely, the nonlinear subjects 
would have to learn from the task and from their linear partners how 
to us C: the linear cue. Again, as in task learning, the method s:ust 
provide quantitative measures of the changes in relations between the 
tvo subjects and the t.vo tasks. 
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METHOD 

The Len s Model Paradjjsgn 

The lens model paradigm for the study of Interpersonal learning has 
been described in detail by Earle 6 Miller (1969) and is essentially the 
same as the interpersonal conflict paradigm described by Hrjnmond (1965). 
The application of the le.n3 model paradigm to the study of task learning 
and task learning combined with interpersonal learning is described 
below. 



Training 

Prior to interpersonal interaction, the contents of subjects' 
cognitive systems (relative to the interaction task) arc determined 
through individual training procedures. In dyadic task learning it 
is required that both sv jccls be trained on the eatre task; Figure 2a 
shows the structure of the task learning training tasks. The two 
subjects, & S^, are trained identically on a two-cue probabilistic 
learning task composed of either a linear cue and a random cue or a 
nonlinear cue m d a random cue. Pairs of subjects who think the sane 
(use the same cue in the same way, either linearly or non linearly) arc 
thus produced for the task learning control condition* 

In dyadic interpersonal learning it is required that the subjects 
be trained on different tasks; Figure 2b shows the structure of the 
interpersonal learning training tasks. The two subjects, 6 are 
trained entirely differently, i.e., on tasks which share no elements. 

ERIC . 
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For example, if is trained on a task composed of a linear cue and 
a random cue, would be trained on 9 :ask composed of a different 
random cue and a nonlinear cue. This procedure insures that the 
subjects will have something to learn from one another in the inter- 
action stage. 

Inte rpersonal I nte ract ion 

After the contents of two subjects ’ cognitive systems have been 
appropriately determined through training, the subjects are brought 
together to work both individually and jointly on an interpersonal 
interaction task. In both task learning and interpersonal learning 
the interpersonal interaction task tnus : be composed of elements from 
both training tasks plus elements unique to the interaction stage. 

The formation of the interaction task from the training tasks is 
illustrated in Figures 2a and 2b. Note that the same task used for 
task learning is used for task learning combined with interpersonal 
learning -- a direct comparison between the performances of these 
two groups is thus possible. 

In task learning a pair of identically trained subjects confront 
the interaction task. These two subjects must learn from the task to 
change their cue weightings and to U 5 e the new cue according to the 
correct rule, When interpersonal learning is combined with task 
learning, each subject can learn from his partner the importance of 
the new cue and hov it is related to the criterion. This potential 
exchange of useful information — th:.s interpersonal learning — should 
improve the performance of the subjects, in that condition over that 
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of subjects in the task learning condition* Performance in relation 
to the interpersonal interaction task (and any change in performance 
due to interpersonal learning) is measured through the use of multiple 
regression statistics -- specifically the Icrra model eqj^jojn. 

T he Len s Kodel Equation 




The lenn model equation provides the quantitative measurement of 
the changes in relations between the interacting systems of the lens 
model paradigm. In the study of interpersonal learning the lens model 
equation can be used to show who learned what from whom. The original 
form of the lens model equation (liursch, Hammond & liursch, 1964) was 
this; 



r 

a 



2 2 

IT H- K 4 
c c 





where 

r g “ The correlation between the subject’s judgment? 
and the criterion variable 

R « The multiple correlation between the cues and the 
e 

criterion variable 

R « the multiple correlation between the cues and the 
8 

subject's judgments 

Ed ■ the sum of the products (r - r ) (6 - B ) 

c i s i c i s i 

where r » tlie correlation between cue i and the 
e i 

criterion variable, r ° the correlation between 
s i 

cue i and the subject’s judgments , B w the beta 

c i 

weight for the correlation between cue i and the 
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criterion variable and 3 = the beta v/eight for 

s i 

the correlation between cue i and the subject's 
judgments. 

C » the correlation between the variance unaccounted 

for by the multiple correlation in the task and the 
variance unaccounted for by the multiple correlation 
In the subject's judgment system. 



An alternative formulation of the lens model equation has been 
given by Tucker (19C4): 



G » the correlation between the variance accounted for 
by the multiple correlation in the task and the 
variance accounted for by the multiple correlation 
in the subject f s judgment system. 



Doth the Hursch, Hammond & Hunch and the Tucker formulations 

of the lens model equation are used in the present study. Note that 

in Tucker's formulation G and C are complementary terms -- G indicates 

the degree of linear covariation between the two systems, the subject 

and the task, while C indicates the degree of nonlinear covariation. 

A subject 'r overall relation to the task -- his adaptation to the 

task, r — can thus be decomposed into a linear or niraple component 
a 



Such a decomposition of adaptation can be very useful analytically -- 
especially (as in the present case) where the task to which the subject 
must aHapt is itself composed of simple linear and complex ranlinear 




where 



(GR R ) and a nonlinear or complex component 
c s 1 
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components. When the information from a subjects linear and nonlinear 
components of adaptation is combined with the cue dependency infor- 
mation (from the Uursch, Hammond & Hursch equation), it can be 
determined what a subject has learned. When task learning is 
experimentally controlled, it can further be determined from who m 
the subject learned what he did. 

Proced ure 

Forty male University of Oregon students were divided into two 
groups of 10 pairs of subjects. One group of 10 pairs (XL) participated 
in the task, learning condition while the other group (IPL.) participated 
in the interpersonal learning combined with task learning condition. 

.411 subjects were paid $1. 50/hr. for 2-3 hours. Approximately one 
third of the participation time was required by the training stage, 
while the remainder was occupied by the interpersonal interaction 
s tage. 



Training 

Subjects appeared in pairs. The two subjects vere individually 
trained on tasks which required then to make judgments about the value 
of a criterion, Y, on the basis of the values of two cues, X^ & X^. 

A set of 60 5/.8 training cards was used by each subject. On each 
training card were printed two bar graphs ranging in height from 
one to ten centimeters; these graphs represented the values of cues 
^1 ^ *2* cr * tcr * on va - uc * Y, ranging from one to twenty, was 

printed on the back of each card. 
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Four different sets of training Materials vcre used, the tasks 
differing on two factors — cue-criterion correlation and cue-criterion 
function form or rule. The four training tasks vcre these (Figure 3a): 

(1) Xj linear and strongly correlated with Y, uncor related with Y; 

(2) nonlinear and strongly correlated with Y, uncorrelated 
with Y; 

(3) X^ uncorrclnted with Y, linear and strongly correlated with Y; 

(4) Xj uncorrelatcd with V, nonlinear and strongly correlated 

with Y. 

Which of these four training tasks a pair of subjects was trained 
on was determined by their assignment to one of the TL or IPL groups, 
to be described below. All .subjects were informed of the correct 
criterion value on each of the 60 training trials; all subjects 
likewise were trained to reach a criterion at which their judgments 
correlated at least .75 with the cue which v:as strongly related with 
the task criterion, and not more than .25 with the cue which v:ac 
uncorrelated with the task criterion. In all four training tasks the 
relation between the two cues and the criterion was less than perfect 
(K ° *92), making it impossible for any subject to be correct on 
every trial. Training instructions informed all subjects that one of 
the two cues would be much more inport ant than the other in determining 
the value of the criterion; subjects vcre also told that a certain 
(linear or nonlinear) rule related the cues to the criterion. The 
subjects 1 training thus consisted of determining which of the two 
cues was : mpoii ant and IcaiT Lng to use that cue according to the 
appropriate rule. 
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TRAINING TASKS 
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Interpersona l In teractio n 

Upon completion of training, a pair of subjects was brought 
together to work both individually and jointly on an interpersonal 
interaction task. The joint task was similar to the training tasks, 
i.e., both subjects were required to make judgments about the value of 
a criterion, Y, n the basis of the values of two cues, X^ & X£ . Also 
as in training, sets of 60 jx 8 cards were used to present the cue 
values as bat graphs, and the correct criterion value, Y, was shown to 
the subjects at the end of each trial. The interaction p~ :cdure 
differed from the training procedure in that after both subjects had 
made their private individual Judgments, they were reauired to announce 
these judgments to one another, to discuss between themselves any 
aspects of the task they wished and to agree on 1 jrint judgment (J) 
which represented both their points of view. The correct: answer 
feedback vas presented immediately after the Joint judgment was 
recorded. 

Two different sets of interpersonal interaction materials were 
used, the tasks differing on which of the two cues v?as related to the 
criterion by a linear rule end which was related by a nonlinear rule. 
The two interaction fasks were these (Figure 3b) : (1) linear and 

moderately correlated with Y, nonlinear and noderata tcly correlated 
with Y; (2) nonlinear and moderately correlated with Y, linear 
and moderately correlated with Y. Which of these t*;o interaction tasks 
a pair of subjects confronted depended on their training and their 
assignment to a TL or IFL group. In both cases, three random orders 
of the 60 cards were used in order to minimize task sequence effect. 
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TL gr oups . There were two TL groups, a linear group (5-pairs) 
and a nonlinear group (5-pairs)* In the linear TL. group both subjects 
in a pair were trained on training task 0 1; nonlinear pairs were 
trained on training task #2. When linear TL pairs v/erc brought 
together for the joint task, they worked on interaction task #1; 
nonlinear pairs worked on interaction task 02. Both linear and nonlinear 
TL subjects, then, worked v?ith partners trained the same os they were, 
on Joint tasks which differed from their training tasks in two ways: 

(1) The cue they were trained to use had lost validity (.98 •* .70); 
and (2) The cue they were trained to ignore had gained validity 
(.00 •+ .70), and was related to the criterion by a new, unknown rule. 

IP L gro ups . There were also two 1PL groups, though they did not 
differ in an Important way, as did Die two TL groups. In IPL Group A 
(5-pnfriO , one subject v?as trained on ttnining task #3, while the 
aecorn) subject was trained on training task #2; Group A pairs worked 
on interaction task 0 2. In IFL Group B (5-pairs), one subject was 
trained on training task 04, while the second subject was trained on 
training task 01; Group B pairs worked on interaction task 01. The 
only difference, then, between IPL Groups A 6 B was in the positions 
of the linear and nonlinear cues. Otherwise, all IPL subjects, from 
Groups A i B, linear and nonlinear, worked will) partners trained 
differently fron the way they were trained (different cue, different 
rule), on Joint tasks which differed from their training tasks in the 
sans ways os in the IX groups: (1) The cue they were trained to 

use had lost validity (.98 + .70); and (2) The cue they were trained 
to ignore had gained validity (.00 ^ .70), and was related to the 

o 

ERIC 




criterion by a new, unknown rule* Subjects in the XPL groups (as 
opposed 1 . the subjects in TL groups) had the opportunity to learn 
from their differently trained partners the significance of the newly 
important cue and how to use the rule relating it to the criterion. 

In both interpersonal interaction tasks the two cues v:ere 
uncorrelated with one another; also, as in the training tasks, the 
multiple correlation between the two cues and the criterion was less 
than pet feet (R =* *92), ranking it impossible for any subject to be 
correct on every trial. Interaction instructions informed till subject 
that they were required to apply their trained judgment policies to 
a set of problems "'based on real situations, 11 i,c, f problems different 
in some way from those on which they wore trained, The interpersonal 
interaction stage thus consisted of the modification by th: subjects 
of their trained policies on the basis of information provided l-y 
their partners eud/or the tasks, 

j{ca;\irr r. of 1 1 Opr p or^onnl Learoin jg 

Interpersonal learning is measured by naans of a comparison 
between the adaptation to the interaction task by TL subjects and the 
adaptation to the interaction task by IPL subjects. Any significant 
differences in task adaptation between the two groups of subjects 
can be attributed to interpersonal learning. The task adaptation of 
both TL and IPL subjects is measured through the use of the Inns 
model equation, described obovi-. Four of the lens model paraictcrs 
were used in analysing task adaptation in the present study: (1) 

r fl — the correlation between the subject's judgments and the critcrlo 
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variable, a measure of overall task adaptation; (2) GR^R^ — the 
linear component of the subject's task adaptation; t3) C / 1 - R^ 

I 1 

/l - R^ — the nonlinear component of the subject's task adaptation; 

(4) r — the correlation between cue i and the subject's judgments — 
s i 

a measure of cue utilization cr dependency. 

In addition to the lens model pare meters of individual task 
adaptation, tvo measures of joint task adaptation are reported: 

(1) r. — the correlation between cue i and the joint judgments made 

l 

by a pair oi subjects — a measure of joint cue dependency; (2) 

|J - Y| — the absolute error in joint judgment on each trial — a 
response measure of joint task adaptation. 
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RESULTS' ; 

j 

i 

The results for measures of individual task adaptation arc presented 

i 

first, follows l by the results for measures of joint: t? sk adaptation. 

In both cases the results focus on two *:ain points: (;) The differences 

in task adaptation between task learning and interporse nal learning, 
including the effects of cognitive complexity on both types of learning; 
(2) The determination of what information i: learned by one person from 
another, in relation to a particular interpersonal interaction task. 

Indi vidual Troll Adaptation ; 

f 

Results on three related groups of measures of individual task 
adaptation wore analyzed. , 
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Subject^ task Adaptation (? )_ 

— ■*’ - * <1 

r 

The correlation between a subject's judgments and the criterion 

variable, i fl , is a measure of overall task adaptation. r & vats computed 

for 6-blocks of 10-trials for each subject, and trarsfomed to Fisher 

2.- scores for subsequent analyses. A 2x2x8 ANOVA with repeated measures 

on the third factor was used to analyze the effects of Interaction 

Groups (XL x IPL), Cognitive Complexity (Linear :< Nonlinear) and 

Blocks, respectively. As is shown graphically in figure 4, subject! 

In the It* L. group adapted significantly better to tl c interpersonal 

interaction tack than subjects In the TL group <F^ ^ ■ A. 3889; 

2 

p < .05; ; j » 7.81/0. Further, Nonlinear subject:-:, across the 
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two Interaction groups, adapted significantly better than Linear subjects 

2 

(F^ ^ “ 7.4829; p < *0]; & ° 13.95%). Cognitive Complexity, however, 

Interacted significantly with Interaction Groups (F, «• 15.6436; 

1 , ao 

2 

p < .001; & " 26.80%). Planned coupar icons between individual groups 

indicated that the interaction was due to the difference in adaptation 
between Linear end Moulin r subjects in the TL group (F^ ^ “ 22.3826; 
p < .001; w t-’ 51.67%) (Figure 5), and the Jack of such a difference in 
the II’L croup <1^ 36 = 0.743U; p > .25; 4> 2 = O.00Z) (Figure 6). The 
Linen?- subjects in the TL group differed from the averaged Linear and 
Konlii ear subjects in the IPL group (1‘^ ^ » 25.9667; p < .001; u *= 
745.42%), while the Nonlinear subjects in the TL group did not differ 
from the averaged subjects in the IF], group (F_ 0 , •* 1.0422; p > .10; 

1 , JO 

0 2 " 0.14%). 

A significant blocks effect (F^ * 10.3152; p < .001) was 

further analyzed by neans of linear trend analyses. There was an 

overall significant linear trend toward the criterion i'or all subjects 

(?! «* 7+5,4283; p < .00] ; (? ** 52.62%); TL and ILL groups did not 

differ In linear trend (F, 3g = 0.3020; p > .25; ft 2 ^ 0.002). TL 

2 

subjects produced a linear trend (F, . 0 a 15.0304; p < .005; w » 41.23%), 

1 , lb 

with no difference in trend between Linear and Nonlinear subjects 

(F “ 0.4733; p > .25; » 0.00%). The subjects in the 1FL group 

1,1c 

did likewise (F « 38.3657; p < .001; $ « 65.44%), with a slight 

1,1b 

difference between Linear cud Nonlinear subjects (F^ *= 3.1584; 

2 

p < .10; u “ 9.74%). Linear subjects across Interaction groups showed 

a linear trend (K ^ » 29 .1410; p < .001; C? «* 58.46%), with no 

^ 2 

difference between TL and JFL groups (F^ ^ «* 0.4545; p < .25; w D 
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0.00%). The sane was true for Nonlinear subjects (F_ - 0 c 16.6159; 

JL | JL o 

? < .001; a 2 => A3. 84%), (F, *= 0.6748; p > .25; C> 2 ~ 0.005%). 

1 , lo 

Finally, Linear subjects did not differ in linear trend from Nonlinear 

2 

subjects across Interaction groups (F^ rl 2,6786; p > .10; d a 4.03%). 

The main results which emerge from these analyses of overall adap- 
tation are these: (1) All groups adapted significantly to the inter- 

personal interaction task; (2) The IPL group adapted significantly to 
better to the task than the TL group; (3) The superiority of chc IPL 
group was due to the superiority of the Linear subjects in the IPL group 
over the Linear subjci '.n the IX group. In sum: Cognitively simple 

Linear subjects bene' ^ . from IPL interaction. v?hlle cognitively complex 
Nonlinear subjects did not. Further understanding of the interaction 
between Cognitive Complexity and Interaction group can be gained 
through the analysis of the components of adaptation. 

Components of Subject-task Adaptation (CR R , 

In Tucker's (1964) formulation of the lens model equation, 

subject-task adaptation, r , is decomposed into linear and nonlinear 

a 

components. Analyses of each of these are described in turn. 

Linear co mponent The linear component of adaptation 

within each Interaction group was aralyzed by means of a 2x6 AN0VA 

with repeated measures on the second factor; Cognitive Complexity and 

Blocks were the two factors. Within the TL and IPL groups (Figures 

7 & 8) , Linear subjects showed similar significantly greater linear 

2 

components than Nonlinear subjects (F. . 0 « 7.5325; p < .025: d a 

1 , lo 

24.62%); <F. 10 » JO. 7753; p > .001; £> 2 ° 32.63%). Linear subjects 
1 , lo 

in both Interaction groups fairly well attained and maintained (except 
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for d^os during the second and third blocks) near-optimal sizes of 
linear components. Nonlinear subjects, on the other hand, showed 
progressive increases in linear components (with some tailing~off at 
the end) in both the TL and IPL groups; significant linear trends in 
TL (F ■ 21.4013; p < .005; a 67.11%) and IPL groups (F *= 7.7406; 

p 

p < .025; 6 ‘ ^ 40.26%) indicate that Nonlinear subjects learned to 
use linear components in both groups. 

r 2 l 2 

Nonline ar compo n ent (C /l - ~ R_). The analysis used with 

the nonlinear component was similar to that used with the linear 

component. Within both the TL group (Figure 9) and IPL group 

(Figure 10) Nonlinear subjects showed significantly greater nonlinear 

2 

components then Linear subjects: (F^ « 87.9195; p < .001; u 3 

95.50%) (F 18 «= 5. 2896; p < .05; <3 2 *=> 17.66%). The Important result 

here is the difference between the C\ ~ for the TL group (95.50%) and 

that for the IPL group (17.66%); the performance of Linear subjects 

relative to Nonlinear subjects was much better in the IPL group Mian 

in the TL group. The Nonlinear cubjccts did not maintain optimr.l 

sizes of nonlinear components as well, as Linear subjects did with 

linear components; the magnitudes of the nonlinear components v:ete 

steady, however, with no significant trends. Linear subjects in both 

the TL group (F. ■» 6.2220; p < .05; » 34.30%) and the IPL group 

(F “ 12.7939; p < .01; ^ » 54.12%) shoved significant linear trends, 
1 » a 

indicating progressive learning of nonlinear components. Note, 
however, that the positive slope for the Linear subjects in the TL 
group was a result of early negative non 1 'near components; the curve 
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Figure 9 
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never rises much above zero. In the IPL group, the magnitude of 
nonlinear components increased steadily and, in the end, came to 
match that of the Nonlinear subjects. 

The above analyses of the linear and nonlinear components of 
adaptation provide two main results: (1) Both linear and Nonlinear 

subjects maintained significant components of adaptation of the type 
on which they were trained; (2) Nonlinear subjects learned to use 
linear components in both the TL and IPL groups, while Linear subjects 
learned to use nonlinear components only in the IPL group. The summary 
result is this: Cognitively simple Linear subjects benefited from 

IPL interaction because it enabled them to learn to use nonlinear 
components; cognitively complex Nonlinear subjects did not benefit 
from IPL interaction because they could learn to use linear components 
in both the TL and IPL conditions. An examination of subject cue 
dependencies provides some understanding of what is involved in 
learning to use linear and nonlinear components of adaptation in the 
TL and IPL groups. 



Snbj e ct Cue D ope nd cncics ( r ) 

-i 

The correlation between a subject's “Judgments and cue i, r , 

s i 

is a measure of cue utilization or dependency. As with the subject- 

task adaptation correlation, r , r was computed for 6-blocks of 

a s i 

10-trials for each subject, and transformed to Fisher 2-scores for 
subsequent analyses. Since the interpersonal interaction tasks 
consisted of two cues, tvo sets of c tie dependency correlations wore 
calculated for each subject — the correlation with the cue on which 
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the subject was trained and t, ‘ correlation with flic new cue. In order 

to obtain detailed information concerning the rul!;s used by subjects in 

relation Jo the two cues, the. two sets of cue d M >. n dency correlations 

were further divided into tvo subsets — the correlation with the cue 

used according to the rule on which the subject was trained and the 

correlation with the cue used according to the new rule. Four sets of 

subject: cue dependency correlations thus resulted: (1) Trained Cue, 

Trained Rule (e.g., linear cue, linear rule); (2) Trained Cue, Few 

Rule (e.g., linear cue, nonlinear rule); (3) Kcw Cue, Trained Rule 

(c.g., nonlinear cue, linear rule); (/*) Few Cue, New Rule (e.g., 

nonlinear cue, nonlinear rule). The tvo sets of Trained Cue correlations 

are discussed first, followed by the two set 3 of New Cue correlations, 

A ^1*2. yJlZJ? °il?_ ■ A 2x2x2:;S /.NuVA with repeated n ensures 

on the fourth factor v ns used to analyze the elf tots of Interaction 

groups (TL >: IPL), Rules (Trained Rule x Kcw Rule), Cognitive Complexity 

(Linear >: Nonlinear) end Blochs, respectively. As can be seen in 

Figures 11 and 12, the TL and IRJ, groups did not differ in level of use 

of the Trained Cue (F 0 n 0,2846; p > .2^: (?' « 0,00%). There v>as, 

of course, a t?enenc!ous difference between Tinned Rule and New Rule 

use of the Trained Cue (F ° 161.3531; p < .001; fl 2 «* 66.72/!). 

Cognitive Complexity had no effect on level of use of the Trained Cue 

2 

across loth Rule groups (F^ ^ R 0,7336: \> > ,25; A ^0.00%), but an 

interaction between Rule and Cognitive Complexity {F^ ^ " 5,7516; 

2 

p < .025; 0 K 5.61%) resulted fron the difference between Linear and 

2 

Nonlinear subjects in New Rule use O' « 5.2968; p < .025; w » 

9.70?,) .* nd the Jcch of such a difference jr« lrr.ir.cd Rule use (1^ ^ ^ 
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Figure 11 
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Figure 12 
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2 

1.885; p > .25; cj " 0.47%). (The apparent linear use cC the nonlinear 
cue by Nonlinear subjects is due to the correlation with the linear 
part of the nonlinear o.ua, rather than true linear use. of the nonlinear 
cue.) There vms no overall Blochs effect (1\. « 1.0035; p > .25), 

although there v as an Interaction between Rules and Block 3 (F^ c 
4.4115; p < .001). Linear trend analyses indicated that this 
interaction is in part due to a slight difference in trends between 

Trained Rule end New Rule use in the XL group (F^ » 3.6269; p < .10; 

2 

" 6.16%) (Linear use of linear cue by Linear subjects increases over 
Blochs while nonlinear use of linear cue by Linear subjects decreases) • 
Most of the interaction > however, is due to complex changes in the forms 
of the curves which are not analyzed here. No other significant 
linear trends or differences in trends were found among the various 
groups . 

The rain results of the analyses of subject Trained Cue dependen- 
cies arc these? (1) Linear and Nonlinear subjects in both the XL end 
1PL groups adjusted their trained dependencies on the Trained Cue 
. (approximately .98 -► approximately .70), and maintained their task- 
matching dependencies across blocks of trials; (2) Neither the Linear 
nor the Nonlinear subjects in the TL or 1PL groups used the Trained 
Cue according to the New Rule to any significant degree. In short, 
oil subjects correctly adjusted their trained policies according to 
the demands of the interaction task. But the critical policy adjust- 
ments occurred in relation to the cue which subjects were not trained 
to use, but hr.u to learn to use in the interaction task. The subject 
New-Cue correlations arc discussed next. 

O 
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Now Cue co rre lat ions. Tb o analysis used with the Nev?~Cuc corrcla 

tions was similar to that used with the Trained-Cue corrclat iOiS . 

The AKOVA procedure showed that the TL group (Figure 13) and the IPL 

group (Figure 14) differed in .level of use of the Kcw Cue (F ^ 

X j / z 

? 

4.8251; p < .05; fo *» 4.56%). As with the Trained-Cue correlating, 

there was a large difference between Trained Rule and New Rule use of 

the New Cue (F- 7 ? « 27.7243; p < .001; (?" ^ 25 . 04%) - Cognitive 

A. 

Complexity also a r rcctcd New Cue use (i* 79 a 18.4798; p < .001; 

i » • *• 

2 

0 e 17.93%). These significant nain effects are mitigated, however, 

by the fact that each of the three 2-way between-snbjects inter- 

f.c tions vns significant; the single 3-way between-subjects interaction 

was not significant. Planned comparisons between groups were used 

to interpret the interactions. The interaction between Interaction 

Groups and Rules (F^ ^ « 4.1973; p < .05; » 3.84%) (not a strong 

effect) was due to the difference in nrgnitude of the effect of Rules 

within the TL group (F. *= 5.1731; p < .05; *» 9.45%) and within 

1,72 

the 1FL group (F *= 26.7469; p < .001; to^ a 39,16%). The strong 
1 , / 2 

interaction between Interaction Groups and Cognitive Complexity 

* 2 

(F- a 8.8156; p < .005; u a 8.90%) was due to the presence of a 
i i 72 

significant effect of Cognitive Complexity within the TL group 

■ o 

(F- c 26.4244; p < .001; & ° 38.86%) and the absence of such an 

effect 10 the 1PL group (F^ yg 0.8640; p > .25; ^ « 0.00%). Likewise 

the interaction between Rules and Cognitive Complexity (F^ y^ ° 

2 

5.5711; p < .025; Cc « 5.40%) was brought about by the lack of an 

effect of Cognitive Complexity within Trained Rule use (F^ c 1.8788 
2 

p > .10; C) o 2.15%) and the presence of such an effect in New Rule 
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use (F^ ^ n 22.1722; p < .001; C? « 34.61%). As can be seen In Figures 
13 and 14, all of these effects derive from the lack of nonlinear use 
of the nonlinear cue by the Linear subjects in the TL group. 

As was the case with the bctveen-subjccts factors, a significant 
Blocks effect (F<. = 4.2763; p < .001) rust be interpreted in 

tenrs of the several significant interactions. There was an interaction 
between Rules and Blocks (R^ « 4.2783; p < .001) caused by increased 

New Rule, use of the New Cue as opposed to decreased Trained Rule use 
of the New Cue. Linear trend analyses showed that the New Rule and 
Trained Rule trends are significantly different in both the TL 
O' , 0 » 15.1035; n < .001; 6S 2 «■ 26.077:) and the 1?L (r, « AA .9057; 

1 , JO I , 0 

^ 2 

p < .001; & e 52.33%) groups, A weak 3- way internet ion betv/een 

Interaction groups, Rules and Flocks (F^ n 2.2628; p < .05) occurred 

as a result of the lack of a strong linear trend for Trained Rule use 

in the TL group 0'^ ^ = 3.2021; p < .10; (fi 10,282’) . New Rule use 

in the TL group had o strong positive trend (F^ ^ a 18.5618; ,> < .001; 

6 2 *> 46.755a), cs did f.'et; Xule ace In the IPL group O’ lg *» 19.1544; 

7 

p < .001; 0 o 47.58%). Trained Rule use in the IPL group shoved a 

2 

strong negative treed (F- 10 ~ 29.4150; p < .001; & «- 58.69%). The 

1 $ io 

final interaction ves 3-vay, involving Rules, Cognitive Complexity, and 

Blocks (F<_ 2^0 w 3.4099; p < .005); this interaction stemmed from the 

weak difference in trends between Linear and Nonlinear subjects, 

2 

Trained Rule use, in the IPL group (F^ ^ «* 4.3065; p < .10; <5 “ 
14,19%). As i 3 i fro:, this laiujr case, there were no differences .'r 
trends between Linear and Nonlinear subjects. 
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Two main results are derived Iron the analyses of New Cue 
correlations: (1) Linear subjects in the 1PL group and Nonlinear 

subjects in both the TL and JPL groups learned to use the New Cue 
according to the New Rule, adjusting their dependencies to ncar- 
na telling level after 60-trials (.00 -> approximately .50); Linear 
subjects in the TL group did not learn to use the nonlinear cue 
according to the nonlinear rule, (2) Subjects in the IPL group 
showed steadily decreased Trained Rule use of the Hex; Cue, while 
subjects in the TL group showed more erratic, though decreasing, 
Trained Rule use of the New Cue. In summary, all subjects cxc :p_t 
£he linear subje cts of the TL £,rovtp correctly adjusted their trained 
policies and learned new policies according to the demands of the 
interaction task. 



S \ t a i -y o_f__I n dt vich • a _Tn i sk Ad eptatio n 

In the analyses of overall adaptation, r , it was shown that, 

a 

while both the TL and IPL groups adapted to the task, the IPL group 
adapted significantly better than the TL group. Vurthernorc, the 
greater adaptation of the IPL group was shown to be due to the 
greater adaptation of the Linear subjects In the IPL group relative 
to the Linear subjects in the TL group. Since both interpersonal 
learning and task learning contributed to the performance of the 
subjects in the IPL group, the superiority of the performance of the 
IPL group over the 1L group (in which only task learning occurred) 
can be attributed to interpersonal learning -- specifically the 
interpersonal learning of the Linear svibjocts in the IPL group. 
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Tli<? decomposition of oubj ect-task adaptation into linear and nonlinear 
components showed that Nonlinear subjects did not benefit from inter- 
personal learning because they ware able to acquire new linear adap- 
tation components through task learning aJone» vs, veil as through 
task learning combined with interpersonal learning, Linear subjects, 
on the other bond, required interpersonal learning in order to acquire 
nonlinear adaptation components • Hie importance of interpersonal 
learning relative to task learning, then* lay in the ability of simple 
Linear subjects to learn from complex Nonlinear subjects the une 
of nonlinear adaptation cc-ponents • 

Lx ami nation, of cue dependencies provided detailed information 
on the cognitive functioning of the various groups of subjects — 
specifically their utilization of information available in the 
interpersonal interaction tasks. It was shown that interpersonal 
learning was not necessary to the adjustment of Trained Rule use 
of the Trained Cue from training to interaction — the information 
in the task was sufficient, Further, and more importantly, it was 
shown that the critical contribution of interpersonal learning was 
in learning to use the New Cue, Task learning alone led to r.ore 
sustained and erratic Trained Rule vise of the New Cue than with 
in tcrpersrnal learning combined with task learning. This is under- 
standable since tesk learning made the job of learning the New Rule 
difficult; Linear subjects did not learn at all the nature of the new 
nonlinear rul», Linear and Nonlinear subjects in both the TL and ILL 
groups appreciated the importance of the New Cue (since they tried 
to use it according to their Trained Rules); but only Nonlinear 
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subjects were able to learn the New Rule under task learning conditions. 
The new nonlinear rule regained a mysterious relation to the Linear 
subjects until it was verbally explained to them by their Nonlinear 
partners in the 1PL condition. 

Interpersonal learning has thus been shown to contribute 
importantly to the individual task adaptation of cognitively sinp.lc 
Linear subjc paired with cognitively complex Nonlinear subjects, 
in relation to r.w 5 nt or personal interaction task composed of a 
linear and a nonlinear cue. Interpersonal learn ins was necessary to 
enable Linear subjects to learn the use of the nonlinear cue from 
Nonlinear subjects, 



Joi nt Tn s h_ Jbj ajita t ion 

After raking their individual judgments a pair of subjects 
announced those judgrents to one another, discussed their differences, 
and agreed on a joint judgment representative of both their points 
of view. The interactive effects of tack learning* interpersonal 
learning and Cognitive Corolcxity on individual tank adaptation have 
been dr set'J lied above. The question new io whether the individual 
adaptation effects carried over to joint adaptation. If joint 
adaptation was affected in the ca:ne way as individual adaptation, it 
would be expected that pairs of subjects in the 1PL group would show 
greater joint task adaptation than pairs in the TL group; further, 
within the TL gro->p the Nonlinear pairs should outperform the Linear 
pairs, finally, the. supetior performances of the ILL group and the 
Nonlinear palm v;ithiu the TL group should arise lion the nonuse of 
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t lie nonlinear cue by Linear pairs in the TL group* The results of 
two measures of joint adaptation arc reported a response measure 
and a correlation measure 4 



Joint Error (|j - \*J ) 

The joint error measure of joint adaptation is a simple response 

measure consisting of the absolute error of joint judgment on each 

trij-l, lj - y|. Scores were averaged over 12 suecc-s: ive 5-lriol 

blocks for each pair of subjects, and analysed by roans of a 2 x 12 

ANOVA; Interaction groups (TL x IPL) and blocks wr.ro the tvo factors, 

with repented measures on the second 4 An can be seen in Figure 15, 

the in. group adapted significantly better to the task than the TL 

group (r } « 5.0083; p < <J)5; 0? » 6 4 70b) * A significant blocks 

effect O' « 743067 ; p < . 001 ) vr s further rxrrained by means of 

1 1 1 lvo 

linear trend analyses. There vac an overall significant linen, trend 

toward the criterion (F « 324 8630; p < . 001 ; C?' * 61.66%), and 

l,it 

no difference between the trends for the TL and 111 groups (F^ ^ * 

1,3056; p > .25; « 1.501). T-ken separately, both the TL group 

(Fi g « 13,1616; p < .01; « 56,88%) and the IPL group (F^ ^ c 

2 

18.3651; p < .005; 0 - 63.66/.) shoved strong trends toward tHe 

criterion. 

Another 2x12 ALOVA was used to analyze the effects of Cognitive 

Complexity (Linear x Nonlinear) and blocks within the TL group, 

repeated measures on the second factor. Figure 16 graphically 

represents the superior performance of the Nonlinear pairs within 

the TL group (F. r « 10,1690; p < .025; • 

1,0 
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Blocks effect (F^ ^g » 7.3067; p < .001) has beep shown above to 
contain a significant linear trend. There vas no difference in 
trends between Linear and Nonlinear pairs (F^ g « 0.0174; p > .25; 

6 2 •» 0 . 00 / 2 ). 

There are two main results of the joint err * analyses: (1) 

While both the TL and IPL groups adapted significantly to the task, 
the IPL pairs shoved significantly greater joint adaptation than the 
TL pairs. (2) The Nonlinear pairs in the TL group adapted signif 1 cautly 
better to the task than the Linear pairs. Further understanding of 
these performance differences can be gained through analyses of the 
joint cue dependencies. 

Joint Cue Dcpen dene i c s ( r 2. 

~i 

The correlation between a pair’s joint judgments and cue i, 
r , is a measure of joint cue i:ti lization or dependency. As with 
th' individual subject cue dependencies, correlations were computed 
for 6-b.loeJ n of 10~trials for each pair. Also, two sets of correla- 
tions (transformed to Fisher Z-scores) were analyzed — the correlation 
with the Trained Cue, and the correlation with the Hew Cue. Because 
the IPL group was composed of p; its consisting of one Linear subject 
and one Nonlinear subject, the Z-s cores for these pairs were averaged 
over the two cues end thus are the same for the Trained Cue and the 
Hew Cue. No distinction was made between Trained Rule and New Rule 
in these analyses. Trained Cue correlations are considered first, 
followed by New Cue cor relatf ons . Cue utilization within the TL 
group Is nice examined. 
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T rain ed Cue cor rela tion s. An unequal N, 2x6 AICOVA with repeated 

measures on the second factor was used to assess the effects of 

Interaction groups (TL x I PL) and Blocks on use of the Trained Cue. 

As can be seen in Figure 17, the TL group used the Strong Cue 

significantly more than did the IPL group (F^ e 5.6423; P < .025; 

C? « 13.40%)* There was a significant Flocks effect (F<. « 3.1950; 

p < .01), containing a significant linear trend for the 1FL group 

(F^ ^ *» 10.2614; p < .005; C?' ** 31.65%) but not for the TL group 

(F^ ^ a 1.7183; p > .10; » 6.70%), The lack of a tread in the TL 

group is reflected in the slight difference in trends between Linear* 

o 

and Nonlinear pairs within the group (F^ ■* 3.1C41; p < .10; & a 

17.92%). The TL group in general, then, relied more on the Trained 
Cue than did the JPL group; they also used it noxo consistently 
throughout the 60-trials. 

Key? Cue correl at ion s . The Kevr Cue analysis was similar to the 

Trained Cue analysis. Figure 18 shows the large difference in New 

Cue utilization between TL and IPL groups (F. ,. 0 » 12.2386; p < .005; 

^ “ 27.25%). The significant Blocks effect (F^ ■ 6.6974; 

p < .001) consisted, in part, of the aforementioned IPL linear trend, 

a.td also a linear trend for the TL group (F^ ^ = 15.5560; p < .001; 

^ “ 59.28%). There was a slight difference in trends between the 

2 

Ltncar and Nonlinear TL pairs « 3.0704; p < .10; ft « 17.15%). 

The IPL group clearly relied much more heavily on the New Cue than 
the TL group; the TL group, however, significantly increased its 
use of the New Cue over trials. 




GO 



57 



1,00 



.90 , 
,80 . 

,70 ■ 
,60 . 

.50 . 



.40 



,30 « 



.20 




TL - NONLINEAR Ss 



HL - COMBINED Ss 



.10 . 



1 » i 

12 3 4 5 6 

BLOCKS 




Figure 17 



bl 



58 



o 

ERLC 




Figure 18 



59 



Within the TI. gro uty Since the TL group was conposcd of pairs 

consisting of either two Linear subjects or tv. T o Nonlinear subjects, 

the joint performances of these tv;o types of TL pairs can be compared. 

A 2x2x6 ALOVA v/Ith repeated measures on the third factor v;as used 

to examine the effects of Cue (Trained Cue x New Cue), Cognitive 

Complexity (Linear x Nonlinear) and Blocks on joint cue utilization. 

Figures 17 and 18 illustrate the mud; greater use of the Trained Cue 

over the l'ev Cue (F^ ^ *= 29.6691; p < .001; « 58.91%). There was 

a significant interaction between Cue and Cognitive Complexity (F^ ^ « 
2 

5.4492; p < .05; ft “ 18.20%). Planned comparisons showed that the 

interaction was due to the lack of a difference between Linear and 

2 

Nonlinear pairs in Trained Cue usage (F^ ^ n 0.2009; p > .25; £ » 

0.00%) and the existence of such a difference in New Cue usage 
(t’l 16 « 7.7390; p < .023; (i 2 = 40.26Z). This difference in use of 
the New Cue. — much greater by Nonlinear pairs than by Linear pairs — 
is the key effect of Cognitive Complexity on joint adaptation. A 
significant Blocks effect (F^ ^ ® 3.0683; p < .025) contained a 
significant linear trend (F^ ^ » 5.7074; p < .05; m 19.05%); 
although there was an interaction between Cues and Blocks (F^ ^ ** 
2.4750; p < -05), there was no difference in trend between Trained 
Cue urc and New Cue U3C (F^ ^ * 0.0392; p > .25; 0^ » 0.00%). 

(Slight differences between the trends of Linear and Nonlinear subjects 
have been noted above.) Within the TL group, then, the Trained Cue 
was utilized to a much greater extent than the New Cue. Most of this 
difference in cue utilization can be attributed to the nonuse of the 
new nonlinear cue by the Linear pairs. 
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Sum mary of Joint 'iVf%k A^i.PA lllLiPIl 

The joint error and j'int cue dependency analyses produced the 
following Main results : (1) The joint adaptation for the 1PL pairs 

v/as significantly better than that for the TL pairs; (2) Nonlinear 
pairs In the TL group adapter;! significantly better than Linear pairs 
In the TL group; (3) The TL group utilized the Trained Cue so:.:ev;hat 
more than the IPL group, vh> In the 1PL group utilized the New Cv\e to 
a much greater extent than the TL group; the latter difference was 
due to a great extent to the nonuse of the new nonlinear cue by the 
Linear pairs in the Tl. group. These are the effects expected from 
the individual task adaptation results described above* Thus the 
interaction between task learning, interpersonal learning and Cognitive 
Complexity affects both individual and joint task adaptation and 
constitutes the major finding of this study: Interpersonal learning 

aided tr.k adaptation relative to task learning when cognitively simple 
(linear) subjects could learn from cognitive complex (nonlinear) 
subjects how to use a complex (nonlinear) component of the task. 
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DISCUSSION 

The results are discussed first of all in relation to other empiri- 
cal studies of interpersonal learning, and secondly in relation to the 
general methodological problems of the study of interpersonal learning. 

Ft r.pir i.cn I Studios, of InC erjK- rso no l L ooming 

The major finding of the present study -- that cognitively simple 
Linear* subjects learned from cognitively conpicx Nonlinear subjects 
how to use complex (nonlinear) task components — confirms the earlier 
findings of Miller 6 Haa/iaond (1969) which shoved similar effects of 
Cognitive Complexity on subject task adaptation. Differences in 
procedure between the two studies provide added weight to the comparable 
results. In the Ml? lor 6 Hammond study, conditions analogous to the 
present TL condition consisted of single subjects , trained to use one 
of two cues, interacting with tasks consisting of two equally valid 
cues. One of the two cues in these tasks way the cue the subjects 
were trained to use and the other was the cue they were trained to 
ignore (or use only slightly). Thus TL subjects in the Miller & Hammond 
study had some prior trained knowledge of the New Cue and the New 
Rule — they had been instructed in the form of the New Rule in 
training and had experimented in its use. TL subjects in the present 
study, on the other hand, worked as pairs of identically trained 
subjects, none of the members of which had any prior knowledge whatso- 
ever of the Lev Cue or the New Rule. Similar differences exist between 
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the IPL subjects of the two studies , except , of course, in both cases 
subjects worked as pairs. Further differences between studies include 
length of interpersonal interaction (20-trials for Miller & Hammond, 
60-trials for the present study) and meaning given to cues (political 
meaning for Miller & Hammond, simple numerical scales for the present 
study) . 

Despite all of the above differences in procedure, then, (and, 
no doubt, many more) the effects of cognitive complexity were robust 
enough to determine the outcome of subject task adaptation in both 
studies. Furthermore, the present study extends these findings from 
individual task adaptation to joint task adaptation. 

The earlier results of Earle & Miller (1969) concerning the 
effects of Cognitive Complexity on interpersonal learning are clarified 
by the present findings. The Earle & Miller study, unlike the Miller & 
Hammond study, contained no control for task learning — differential 
interpersonal learning among treatment groups thus could not be assessed. 
While many of the procedural differences noted between Miller & Hammond 
and the present study hold for the Earle & Miller study (not including 
cue meaning), the strong comparability of results between the first 
two studies orgiics that inferences drawn from the present TL control 
condition can be applied to the Earle & Miller results. Ihe effects 
of Cognitive Complexity on the present IX group were such that Linear 
subjects were unable to learn to use tie new nonlinear rule, while 
Nonlinear subjects did learn to use the new linear rule; as a result, 
Nonlinear subjects adapted significantly better to the interpersonal 
interaction task than Linear subjects. In the Earle 6 Miller 6tudy, 
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Nonlinear subjects, when paired with Linear subjects in an IPL condition, 
also adapted significantly better than their Linear partners. But 
in the present study, no difference was found betweeri the adaptation 



of Linear and Nonlinear subjects in the IPL group. 



Tie differences 



! 



between these two results can be reconciled by notin' that it was 

i 

shown in the present study that use of the nonlinear cue by Linear 
subjects in the IPL group rose rapidly during the first half of the 
60 interaction trials and fluctuated with a gradual .rise for the 
regaining 30-trials. Thus the 20-trials allowed byj Earle 6 Miller 
may not have been sufficient for complete learning of the ne.w nonlinear 
rule. Since it has been shown that Nonlinear subjects required no 
information flora Linear subjects in order to learn to use the linear 
cue — and they learned more rapidly than Linear subjects learned the 

'j 

nonlinear rule — the adaptation of the Nonlinear Subjects in the Earle £» 

Miller IPL groups cannot be said to have been enhanced by interpersonal 

[ 

learning. The adaptation shown by the Linear subjects, on the other 
hand, while less than that of their Nonlinear partners, can r.cvorthe- 

i 

less be attributed to interpersonal learning. The results of the 

■I 

present study indicate that, within the span of 40 | additional tiials, 

| 

the performances of the Linear and Nonlinear subjects in the Earle 6 

i 

Miller study would have become equal, as the result of interpersonal 
learning by the Linear subjects. j 

The finding in the present study that it is tie new nonlinear rule 



I 



that is learned by Linear subjects from Nonlinear subjects in the IPL 
group provides a basis for understanding t; e irtere:tion of Cognitive 
Complexity and interpersonal learning. Mien u pair of subjects 
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completed individual training and came together to work on the inter' 
personal interaction task, each was confronted by two differences 
between the interaction task and his training task: (1) The eu' on 

which he was trained no longer was the sole deterrtiner of the level o( 
the criterion variable — it had lost a good deal of its vaiidi >. 

(2) The cue he was trained to ignore was ro longer insignifica.it -- 
had corao to be a partial determiner of the criterion, and was related 
to the criterion in some unknown way* In order to successful jy adapt 
to the task, then, each subject had to decrease his reliance ou Ms 
Trained Cue and increase his use of the. hew Cue, using it accord o 
the New Rule. 

In the analyses of the Trained Cue correlations, it was shown 
that subjects in both the TL and 1PL groups correctly adjusted their 
Trained Rule use of the Trained Cue, decreasing their dependencies 
to .aatch the interaction task. Now the question is the recognition 
of the importance of the New Cue. Such, recognition can take the fore 
of cither Trained or New Rule use of the New Cue. Both the TL and irL 
groups initially showed they thought the New Cue was important by 
u«ing it according to their Trained Rules. Trained Rule use of the 
New Cue declined quite rapidly ir the 1PL group, while being 
maintained ac a moderate level or declining slowly in tlr TL group. 
Whether they used it according to Trained or New Rule, all subjects 
recegnized the validity of the New Cue (Subjective cue-weightings, 
gathered every 10- trials * ^om each subject and averaged over trials 
and subjects shoved approximately equal cue weightings — 54.7 for 
Trained Cue, 45.3 for New Cue — with no difference between TL and 1PL 



groups). 



Since subjects in both the XI. and IPL groups decreased their 
use of the Trained Cue and increased (or tried to increase) their 
use of the New Cue, the differences between ;he two groups mupt be 
due to the manner in which the New Cue was used. The analyses of 
the Xcw Cue correlations showed significant Hew Rule use. of the New 
Cue by Linear subjects in the J.PL group and Nonlinear subjects in the 
TL fnd TrL groups. The Linear subjects in che TL group, however, did 
not learn to use the new nonlinear cue according to the nonlinear 
rule. The key effect was this; Nonlinear subjects learned, through 
task feedback alone, the linear rule relating the New Cue to the 
criterion. Linear subjects could not lean, through task feedback 
alone, the nonlinear rule relating the Ncv? Cue to tl s criterion. 

But Linear subjects, with the aid of Nonlinear subjects (presumably 
through verbal descriptions), did learn to use the New Cue according 
to the nonlinear rule. This conclusion -- that verbal descriptions 
are very important (if not necessary) in the learniug of nonlinear 
rules — iu consistent with several earlier studies. Both Uaranond & 
Simmers (1965; and Summers 6 Hamrond (1961) found task instructions 
to be a critical factor in learning nonlinear rules -- the more 
explicit the instructions, the greater the use of the nonlinear rule. 
Wien no instruct! ens concerning the use cf the nonlinear rule were 
given, the mean cue-utilization coefficient for the nonlinear cue 
in a two-cue task was approximat ;ly .10 (Z), after 100 trials (Hammond & 
Summers , 1965)! In Summers' (1967) study of rule learning versus cue 
'learning, it was found that in a 3-cue task containing one valid 
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linear cue (the other 2 cues had no validity), there were no differences 
in task adaptation among cue learning, rule learning and complete 
learning groups. However, there were significant differences aaong 
cue learning, rule learning, and cor.plcte learning groups in a 3-cue 
t erk containing one valid nonlinen/ cue: Subjects who had to learn 

either both the relevant cue and t. 2 nonlinear rule (complete learning) 
or just the nonlinear rule (rule learning) adapted significantly less 
well than subjects who bed only to learn the relevant cue (cue learning) . 
Finally 1 in a more recent study (Sunuscra, Taliaferro, 6 Fletcher, 1969), 
verbal descriptions significantly enhanced the ability of subjects to 
learn nonlinear aspects of target judgment policies. Subjects not 
provided with verbal descriptions of the nonlinear components of judgment 
policies were not able to utilize these components* 

In dlccu5ulns his findings concerning the difficulty of learning 
to use nonlinear ru3e3> Summers (1967) reasoned that the difficulty 
lay in the "potentially unlimited number of possible cue-criterion 
rules." Similarly, Sunders, Taliaferro, and Fletcher (1960) pointed 
out that . . if an individual believed that eit her a high or low 
level of foreign aid retarded growth, while a 'moderate* level promoted 
At 1 this use of the foreign aid dimension would not be reflected in 
a linear regression model (another information condition). On the 
other hand, such a use of the foreign aid dimension could reedlly be 
transmitted in a verbal description of one^ policy. 11 In view of the 
findings cited here, as veil as the Hiller 6 Hanrond results discussed 
earlier, it seems clear that the key to the learning of nonlinear rules 
lies in sone description — verbal or otherwise — of the form of the 
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relation between cue and criterion. Without such a description a 
subject has only three alternatives vihen faced with a new nonlinear 
cue: (1) He can assume that It is linear and use it that way (as 

did the Linear subjects in the present study). (2) After discovering 
that the relation is not positively linear, he can reverse his rule and 
try a negative linear relation. (3) Having no luck w.lrh the first two 
alternatives lie way try some sort of nonlinear relation; more likely 
he will assume the cue is not related to the criterion in any way and 
become very irritated with such an arbitrary, pointless task (not an 
ancor&ron response among Linear subjects in the 1L grot). 

?‘n summary, the present findings cn the Interaction of Cognitive 
Complexity end interpersonal learning are very simple: It has been 

shov:fi that cognitively simple subjects can learn from cognitively 
complex subjects complex information which they could rot learn from 
the correct answer feedback of the task. Some of the methodological 
implications of these findings are discussed below. 

'Hie Methodo logy of the S tudy of In torpors on a 1 L earnin g 

In the introduction to this study it was argued that the logic 
of the study of interpersonal learning required a method which could 

(1) Assess the effects of nn independent variable on task, learning; and 

(2) Assess the effects of the same independent variable on task 
learning combined with interpersonal learning, Uith task adaptation 
as the dependent variable, differences between the two groups could 

be attributed to the effects of interpersonal leaning. In the methods 
section it was shown that the lens nodel paradigm for the study of 
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interpersonal learning fulfills the requirements stated above. Finally, 
the results of the interpersonal learning study reported here demonstrate 
the usefulness of the lens model paradigm in tlu* study of interpersonal 
learning. Not only can the lens rod el method show the occurrence of 
in ten personal learning, the parameter;; of the lens model indicate 
precisely who learned vhat from whom. It is important to note that 
within the Jens model paradigm the learning and use of any f oir or 
degree of cue-criterion relation can be studied* Thus, the present 
study represents only a tentative stcji towards the understanding of 
the effects of Cognitive Complexity (both quantitative — number of 
cues, and qualitative — rule nonlinearity) on interpersonal learning 
which could be Achieved through the use of the leas model paradigm 
(see bjbrluian, 1969, for general discussion of the Import once of the 
lens model paradigm) . 

Despite the demonstrated utility of the lens m^ael paradigm iv 
the study of interpersonal learning, at least one important methodolo- 
gical problem remains open: Brehocr (196y) has correctly pointed out 

that if two subjects in r*u IPL condition decide to adapt to the task, 
the; cognitive conflict (differences in cue utilization) between them 
will be reduced. If, on the other hand, they decide to adapt to each 
other (i.e,, to reduce conflict), they will also adapt to the task* 
Adaptation to the task and reduction of cognitive conflict arc thus 
confounded. But what is involved in the reduction of cognitive 
conflict? Precisely the came process as is involved in task adapta- 
tion — i,e%> the learning from the other person the rule he utilizes 
in processing information from the cue on which lie was traired. 
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Without such interpersonal learning the reduction of cognitive conflict 
would not be possible (assuming a complex rule is involved — i.e., one 
that cannot be learned from tash feedback alone)# 

Go, the situation concerning the confounding of task adaptation 
and the reduction of cognitive conflict is not as critical as it first 
would appear. Still, some experimental or analytical disentanglement 
of the two factors may prove beneficial to the understanding of both. 
Brehmer (1969), for instance, suggests the analytical partialing out 
of conflict from task effects. The details of this procedure (if 
at all feasible) have not as yet been worked out. 
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FOOTNOTES 



^Portions of this work were presented at the meetings of the Western 
Psychological Association, Los Angeles, April, 1970* 

The author gratefully acknowledges the contributions of Kenneth R. 
Hammond f and his associates at the Institute of Behavioral Science, 
University of Colorado, Boulder. Paul Slovic and Robyn Dawes of the 
Oregon Research Institute provided invaluable support and assistance. 
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